Introduction: Suicide is a multicausal human behavior, with devastating and immensely distressing consequences. Its prevalence is estimated to be 20-30 times greater in patients with bipolar disorders than in the general population. The burden of suicide and its high prevalence in bipolar disorders make it imperative that our current understanding be improved to facilitate prediction of suicide and its prevention.
| INTRODUC TI ON
Suicide is a complex multicausal human behavior that remains a global health problem as one of the top 10 leading causes of death worldwide.
1,2 Its consequences are devastating and cause immense distress to surviving relatives and friends.
The most recent prevalence rates found suicide to be the 10th leading cause of death in the USA. 3 The US National Survey on Drug Use and Health indicates that 9.8 million (4%) adults aged over 18 years had serious thoughts of committing suicide in 2015, with 0.6% attempting it. 4 Furthermore, 16.1 million had experienced a major depressive episode (MDE) in the past year, with 28.6% of those having serious thoughts of suicide and 4.2% attempting suicide. Compared to the general population, those with MDE in the past year were more likely to have serious suicidal thoughts (4.0% vs 2.2%) and to attempt suicide (0.6% vs 0.3%). However, these data underestimate the true nature of the problem, as people with no fixed abode, on active military duty or residents of institutions, and those under 18 years of age were not surveyed, and there was a proportion (30.7%) who did not respond to the survey.
Based on a review of completed suicides in bipolar disorder (BD), the suicide risk for such patients is up to 20-30 times greater than that of the general population. 5 However, comparisons between BD and other mood disorders seem to produce inconsistent findings, as higher and lower prevalence rates in bipolar patients compared to those with major depression have also been reported, presumably influenced by differences in age, gender, illness severity, and duration. [5] [6] [7] [8] Thus, higher prevalence rates of suicide attempts in BD compared to major depressive disorder (MDD) have been reported 1, 8 and the most recent pooled suicide rates in BD are estimated at 164 per 100 000 person-years, 9 with 23%-26% of bipolar patients attempting suicide, which accounts for 3.4%-14% of all suicide deaths. 9 The lifetime prevalence of attempted suicide is estimated at 34% and 19% for female and male BD patients, respectively, 10 while the risk of completed suicide is three times greater among males than females with BD. Interestingly, no gender differences are observed in suicidal ideation and attempts. 6 The prevalence of suicide and the burden it exerts make it imperative to improve our understanding and develop better models of suicide in BD so as to enable strategies for its prediction and prevention. However, to do so meaningfully requires a greater knowledge and synthesis of factors that contribute to the development of suicidal behaviors.
This review is aligned with recent proposals that a better understanding of suicidal behaviors requires the use of all available knowledge, but with more emphasis on clinically relevant and diagnosis-specific evidence, 9, 11, 12 and provides a new perspective on suicide in BD based on the clinical and neuropsychological risk factors involved. It builds on existing models to provide a more sophisticated understanding. Prior to this, it reviews the nomenclature of suicide and the processes involved in suicidal behaviors. It then evaluates the most relevant models and integrates the most pertinent aspects to generate a comprehensive model of suicide in the context of BD. In doing so, it extends the current bipolar suicide model and incorporates the latest theories and concepts derived from the ideation-to-action framework, so as to create a novel perspective that has the potential to inform pharmacological and psychosocial interventions.
| ME THODS
A literature search was performed using the databases Scopus, PubMed, and PsycINFO, to identify published research articles addressing: suicide nomenclature, suicide as a process, incidence of suicide in BD, risk factors of suicide in BD, neurobiological impact of suicide risk factors, neurocognitive function, current models of suicide in BD, development of models of suicidal behaviors, and suicide prevention. Keywords employed included "suicide", "suicide in bipolar disorders", "suicide process", "suicide risk", "neurobiology of suicide", "suicide models". The retrieved articles were further scrutinized to identify references of particular relevance. In addition, relevant grey literature (e.g., books/book chapters) known to the authors was reviewed so as to ensure that nearly all contemporary models were considered.
| RE SULTS
To effectively tackle the problem of suicide and to develop a model that is useful both clinically and for research purposes, key aspects of our current thinking need to be considered and possibly revised.
Not all suicides are the same. Broadly speaking, many are planned but some are not. The latter can be regarded as spontaneous or impulsive, and the factors at play are more difficult to identify because these suicides are usually chaotic and unpredictable. By contrast, planned suicides reflect some degree of organized thought. In both "types" of suicide, there are processes that eventuate in the act -although, of course, the extent and nature of this process vary.
Therefore, first it is important to recognize that suicide is a "process" that builds and develops in stages before the final step, suicide, is completed. This is important because the duration of this developmental process and the various factors that play a role in it are likely to determine the outcome. Second, this process is influenced by the interaction of genetic, neurobiological, neuropsychological, environmental, and situational factors, and is thus a culmination of a complex set of intrinsic and extrinsic forces. 12 How and when these factors interact are unknown and difficult to predict, making the frequency and severity of suicidal activity difficult to anticipate.
Indeed, not all patients with BD and identifiable risk factors have engaged in suicidal behaviors, and many patients express suicidal ideation but do not make suicide attempts. At the same time, many patients who eventually commit suicide have done so without communicating any suicidal ideation, at least not to mental health professionals. 13 In a meta-analysis of suicide risk, it was predicted that 95% of high risk patients will not commit suicide and that approximately 50% of suicides will occur in low-risk patients. 14 The essence of this capriciousness is that too little is known about the nature of suicidal thinking and the processes that lead to committing suicide.
Therefore, gaining a deeper and richer understanding of the factors that lead to suicidal activity is critical and likely to leverage our ability to anticipate suicide. An appreciation of these factors can perhaps be gained by examining specific clusters of clinical risk factors, the psychological processes that coexist with them, and the social or environmental context in which they arise (Box 1).
| SU I CIDAL B EHAVI OR S A S A PRO CE SS
Suicidal behavior is a dynamic process that shifts from one stage to the next and sometimes back to previous stages, reverberating back and forth in some cases, while in others it may progress from one stage to the next in a linear fashion (Figure 1 ). The pattern of the process can be episodic, beginning with the emergence of suicidal thoughts and leading quickly to suicide attempts, or it can be insidiously progressive, building slowly and continuing throughout life. 25, [27] [28] [29] Episodic suicidal processes can be of short duration -for instance, less than 10 minutes from thought to action, with the intent to die as yet to crystallize -but if the process lasts for more than 10 minutes, then suicide intent may be significantly stronger and better defined. 29 Lifelong and progressive suicidal processes are characterized by multiple suicide communications and attempts. Thus, reframing suicide as a process, suicidal behaviors can be broken down chronologically into "component parts", beginning with the development of suicidal ideation, that progresses to planning, then putting thoughts and plans into action via attempts, and, if successful, culminating in completed suicide. 28 The duration, frequency, and intensity of the process can vary considerably but suicidal ideation logically precedes a suicide attempt, and, thus, for instance in BD, suicide attempts following ideation have proven to be the most significant predictor of further suicide attempts and eventual suicide. 30, 31 Yet, suicidal ideation is not always overt or readily expressed; indeed, it can be concealed for some time before it is communicated, or it may not be communicated at all. However, by the time it manifests and is eventually expressed, it may be entrenched and difficult to shift, limiting the ability to intervene effectively. For example, there is recent evidence of persistent suicidal ideation in approximately 14% of outpatients with BD, shown over a period of 6 months, and this may potentially become chronic over time. Interestingly, it can be predicted on the basis of baseline depressive scores. 32 Furthermore, suicide attempt is deemed to be a significant risk factor for completed suicide. 33, 34 It is reported that approximately 48%-50% of completed suicides are a consequence of the index (first) suicide attempt, and more than 80% of completed suicides occur within the first year of the index attempt. 34, 35 When suicide is completed at the index attempt, the duration and intensity of prior suicidal ideation cannot be readily ascertained, unless it was explicitly and directly communicated with clear expression of suicidal intentions. This may also be nonverbal, with expressions of hopelessness and loss of meaning of life that allude to the internal turmoil. 25 In consideration of suicide as a process, it may also be inferred that the duration of the process at index attempt may have been short and intensity extremely high. For simplicity, it is useful to consider two types of suicidal processes:
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• Longer-duration suicidal processes, where enduring psychiatric disorders and complicated dysfunctional interpersonal relationships confer severe psychosocial stress that results in multiple attempts and repeated overt communication of suicide.
• Shorter-duration suicidal processes, where few or no suicide attempts occur, and the communication of suicidal distress is minimal. Psychiatric disorders are usually episodic or of less intensity, and psychosocial stressors are less severe.
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In addition, the suicidal process also varies according to gender and it is generally of shorter duration in men compared to women; however, the severity of attempts is usually greater in men, who often employ more lethal methods (e.g., firearm use and hanging) than women (e.g., self-poisoning with drugs and drowning). As such, the longer suicidal process, which may last for up to several years, is characteristic of most female suicidal behaviors, and this allows greater scope for therapeutic intervention, while in men the process is usually much shorter, lasting only a matter of minutes, and this sometimes provides only limited scope for intervening.
| RIS K FAC TOR S FOR SU ICIDAL B EHAVI OUR S IN B D
A range of distal and proximal risk factors have been identified in cross-sectional, retrospective, and prospective studies ( Figure 2 ).
These studies provide evidence for the most prevalent risk factors in BD -some state dependent and others trait-like and enduring.
State-dependent risk factors tend to be proximal to suicidal behaviors and activity as they often precipitate suicidal thinking, whereas the enduring factors are often distal to suicide thinking. However, 
| D IS TAL FAC TOR S
Although distal predisposing factors do not directly cause suicidal behaviors, they nonetheless increase the vulnerability to lifetime risk of suicide. 47, 50, 51 Factors such as family history of mood disorders, genetic vulnerability, early life adversity, childhood trauma, and previous suicide attempts predispose to suicide by altering brain and bodily systems that manage stress and neurochemical production, and regulate emotional and cognitive functions, through epigenetic mecha-
nisms.
47,50,52 Specifically, these factors exert effects on dynamic has been postulated that genetic vulnerability to suicide may be independent of genetic vulnerability to psychiatric disorders. 52 However, the genetic basis of BD is well established. 53 Therefore, the possibility of a cumulative and high load of genetic vulnerability would presumably enhance the effects of proximal risk factors on suicidal behaviors in BD. Primarily, these risk factors modify and alter the activity of stress-responsive system genes that regulate stress reactivity, and thus over time stress response systems are sensitized to further stress. In this context, the hypothalamic-pituitary-adrenal (HPA) axis plays a critical role in stress adaptation, and distal stressors that induce dysregulation in the system can cause abnormal stress reactivity. [54] [55] [56] Such dysregulation has been reported in suicidal patients with BD and those with a history of childhood trauma.
54,55,57 
| G ENE TI C S , EPI G ENE TI C S , AND CHILDHOOD TR AUMA

62-64
In addition to stress hormone regulation, there is growing evidence of epigenetic DNA methylation of neurotrophic factors such as brain-derived neurotrophic factor (BDNF) genes in the prefrontal cortex (PFC) and hippocampus in response to childhood trauma, and this has also been found to be associated with suicidal behaviors. [65] [66] [67] [68] Lastly, there is some evidence of DNA methylation of the serotonin transporter (5HTT) due to exposure to childhood abuse which may possibly result in brain changes that foster suicidal behaviours. 69, 70 Interestingly, 5HTT has been shown to modulate the relationship between early life stress and suicidal behaviors in adult bipolar patients, such that 5HTT short allele carriers exposed to early life stress are more likely to engage in suicidal behaviors in adulthood compared to those homozygous for the long allele, in whom suicidal behaviors occur independently of early life stress. 71 Additionally, circadian rhythm genes, specifically the CLOCK rs1801260 gene, also modulate the relationship between early stress, history of suicide attempts, and current suicide ideation in bipolar patients, with a stronger association among C allele carriers than T homozygotes.
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Clinically, it has long been known that prior suicide attempts and suicidal ideation are significant distal risk factors for further suicidal behaviors, and, intriguingly, it seems that circadian rhythm genes may be involved in current suicidal behaviors. Indeed, there is preliminary evidence of circadian involvement in suicidal behaviors in BD in association with violent and multiple suicide attempts and where there is a family history of suicide and attempts of suicide. 73 Other implicated gene variants in suicidal behaviors in BD include the rs13515 within the mitogen-activated protein kinase 1 (MAPK1) gene and the rs6740584 within the cyclic adenosine monophosphate-responsive element binding protein 1 (CREB1) gene, which appear to be associated with prior suicide attempts. 74 Taken together, this evidence, although in its infancy and in need of replication, suggests that distal factors in BD may modify and perhaps sensitize expressed genes to further proximal stress and thus predispose affected individuals to suicidal behaviors.
| IMPUL S IVIT Y
The link between impulsivity and suicidal behaviors in BD is also complex; impulsivity may not independently increase suicide risk per se but may do so in conjunction with aggression. 26, 75 This interaction is compounded further by the fact that impulsivity is both receptor expression. 47 In-vivo studies also reveal 5-HT involvement via a blunted prolactin response to fenfluramine (a 5-HT agonist) challenge, and positron emission tomography scan neuroimaging reveals altered 5HT1A and 5HT2A receptor availability. 47, 80 In addition to effecting neurochemical changes, proximal factors also alter inflammatory processes in the central nervous system and peripheral tissues. 47, 50, 51, 80, 83, 84 Although not specific to BD, the likelihood that these neurobiological changes may be involved in suicide in BD is fairly high, primarily because of the higher prevalence of suicide in BD.
Interestingly, none of the identified risk factors include mania.
It may be that patients in a manic phase only appraise their situation in a positive way or that their symptoms (e.g., racing thoughts or difficulty in maintaining attention) preclude the initiation and/or maintenance of the suicidal process to its conclusion. In other words, patients experiencing mania may have components of the suicidal process in mind but are incapable of putting them into action. It is only when they shift from the manic phase to a depressive or mixed state that they may regain the capacity to do so.
| MODEL S OF SU ICIDE
| Diathesis-stress model and the bipolar suicidality model (BSM)
In the diathesis-stress model of suicide, suicidal behaviors in the context of BD arise through an interaction between proximal acute stressors and factors contributing to a distal diathesis that determines the individual's threshold for suicidal activity. Thus, suicidal behaviors can be delayed or escalated depending on the severity and duration of stress exposure.
F I G U R E 3
The neurocognitive model of suicide in the context of bipolar disorders: processes involved in the generation of suicidal thoughts, and progression from ideation to action in bipolar disorders. This model is derived from and builds on the diathesis-stress model, extending the original bipolar suicidality model (BSM), and incorporates the recent "ideation to action" models, namely the interpersonal theory of suicide, the integrated motivational and volitional and the three-step theory models. DIATHESIS-STRESS: This revised model postulates that suicidal behaviors result from the interaction between stressors (distal and proximal/psychosocial or environmental) and an underlying diathesis, which is a trait-like predisposition or susceptibility to suicidal behaviors. Therefore, proximal factors in conjunction with distal factors activate the latent diathesis to induce neurobiological and neurocognitive changes that influence information processing. APPRAISAL: From the BSM, the appraisal system is a necessary component in the generation of suicidal ideation in bipolar disorders. Therefore, information is processed through the appraisal system in a valenced manner. The valence of the appraisal system is influenced by internal and external factors, which include the efficacy of the treatments and adherence to them, underpinned by neurobiological and neurocognitive factors. For instance, patients who are adherent and respond well to treatment, with protective genes and optimistic personality factors, are more predisposed to appraise current circumstances (internal state of self, external situation and other's contributions to the situation) positively, and are therefore unlikely to reach the threshold for suicidal behaviors. Positive appraisal may lead to adaptive coping but can also be maladaptive, as in the case of hypomania/mania. When protective factors are deficient (e.g., in the context of neurocognitive dysfunction), a negative appraisal system may be engaged. Negative appraisal may result in perceived defeat and entrapment, signaling that a threshold has been exceeded. IDEATION: When perceived defeat and entrapment is dominant, the need to escape is enhanced, particularly in the context of thwarted belongingness, perceived burdensomeness and humiliation, and this gives rise to suicide as a viable option. If feelings of defeat and entrapment are surmountable, there is a possibility to gain awareness of such problematic thoughts and reframe them to facilitate rescue. INTENT: Once suicidal ideation emerges, overwhelming psychic pain and associated hopelessness increase the intensity of suicide intent. However, if help is sought and social support is sufficient, suicide intent can be minimized. ATTEMPT: The anticipation of gaining relief from psychic pain and hopelessness gives the impetus to make a suicide attempt. However, motivation by itself is not sufficient to propel the individual to make a suicide attempt. The translation of suicidal ideation and intent into behaviors requires volitional factors. Volition, in turn, requires the disposition to do so, consideration of the capability to attempt suicide, as well as access to means. Suicide capability is characterized by a reduced fear of death, and increased physical pain tolerance. It is only when suicide capability is high, and there is disposition to do so with access to means, that a suicide attempt will be made. Furthermore, when motivation and volition are reasonably high, it is more likely that the attempt will be severe and lethal. It is the motivation driving suicide ideation and intent, and the volitional factors that drive suicidal attempts that determine the lethality of an attempt. When both are high and intense, the likelihood of a severe or lethal outcome is increased. The main rescue factor at this point is the instigation of barriers or removal of access to means. INTERVENTION TARGETS: We also show where therapeutic interventions may exert their initial effects, the benefits of which may cascade downstream. Therefore, biological treatments may exert effects on the neurobiological and neurocognitive changes that characterize the current mood state, while psychological treatments may target information processing biases, of which distorted appraisal processes may be a feature. These psychological treatments may also enhance and strengthen any initial benefits from biological treatments. Biological and psychological treatments may be further augmented by psychosocial interventions that counter any prevailing maladaptive cognitions and difficulties in the social domain [Colour figure can be viewed at wileyonlinelibrary.com]
These questions require sophisticated answers and seem to point to a model of suicide that is complex and dynamic -reflecting deeper progressive processes occurring within the individual that are subject to influence from interactions with others, and creating a continuum from no suicidal tendencies to mild, moderate and severe suicidal behaviors (see Figure 3) . Thus, the manner in which various neurobiological, neuropsychological, social, environmental, and current situational factors interact to elicit individual differences in stress response and epigenetic mechanisms, impacts suicidal behaviours. 12 Furthermore, although the diathesis-stress model identifies the components or factors that contribute to suicidal behaviors, it fails to show the dynamic interplay of these factors in producing suicidal thinking. Hence, it is the appraisal system that integrates these factors to produce suicidal thinking and influences suicidal behaviors, as shown in the BSM. 99 The BSM puts the appraisal system at the center of suicide Thus, in the presence of a diathesis, such circumstances may be appraised as overwhelming and insurmountable problems, generating feelings of defeat and entrapment. 97, 101 The latter may then accumulate over time, following repeated exposure to such circumstances or stressors, and in so doing heighten stress reactivity, increase emotional intensity, impair cognition, and further accentuate faults within the appraisal system. These factors are encompassed within the diathesis-stress model and BSM.
While the diathesis-stress model and BSM provide a useful framework for mapping the progression from diathesis to stress exposure to mood dysregulation and then to defeat and entrapment, it is evidence from the interpersonal theory of suicide (IPTS), 102 the three-step theory (3ST), 103 and the integrated motivational and volitional (IMV) model 104 that provides a sophisticated psychological explanation as to how suicidal behaviors become concrete and are perhaps enacted upon, transforming ideation to action.
| IPTS
The IPTS suggests that a desire for suicide emerges in the context of thwarted belongingness and perceived burdensomeness.
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Thwarted belongingness refers to feelings of isolation that emerge from actual or perceived rejection by peers/friends and/or family, and exclusion from social interactions and gatherings, while the individual yearns for inclusion and acceptance. Perceived burdensomeness is the perception that one is implicitly or explicitly a burden on others, and this feeling is often driven by negative biases, low self-esteem, and poor coping skills. Both thwarted belongingness and perceived burdensomeness are constructs that are dynamic in nature, but it is when they become fixed, and are perceived as stable with no further hope of change, that an active desire for suicide is likely to take hold. Although an essential ingredient, this desire for suicide is not in and of itself sufficient to trigger a suicide attempt. Thus, it is in the presence of acquired capability for suicide that the desire for suicide is transformed into a suicide attempt.
The capability for suicide is characterized by a reduction in fear of death and an increase in physical pain tolerance. 102 Specifically, an elevation in physical pain tolerance can modulate the severity of a suicide attempt. When there is no change in physical pain tolerance -that is, it remains the same -an attempt is likely to be less severe, but when elevated, an attempt is more likely to be lethal, or near lethal. Thus, a lethal or near-lethal attempt is often characterized by thwarted belongingness, perceived burdensomeness and hopelessness, lowered fear of death, and an increase in physical pain tolerance. 102 This acquired capability is relatively stable, and is usually acquired through repeated exposure to suicidal behaviors, eventuating ultimately in habituation to pain, which essentially increases the pain threshold. This is why those with a high physical pain threshold, acquired through "practice" over time, are most likely to be successful in committing suicide. Based on this model, However, moving from suicidal ideation and intent to actual suicidal behavior, involving performing the act (i.e., translating the idea into action), also requires sufficient volition. This means that the decision to suicide requires some degree of planning (intent) in which consideration has to be given to access to means, capability for suicide, and the form that the actual act itself will take (i.e., how to suicide). In addition, the severity and intensity of suicidal attempts vary, and may not always result in a completed suicide. Importantly, this model distinguishes between suicide ideators and attempters, even though the motivating factors remain the same. [107] [108] [109] Therefore, the IMV and 3ST are interlinked in advancing suicidal activity from ideation to action.
| An integrated BD model of suicide
The integrated BD model of suicide, the neurocognitive model of suicide in the context of BD, is an adaptation of the BSM that provides a new perspective on the processes involved in the generation of suicidal behaviors in BD. 99 The BSM has been expanded to incorporate important components from other models and hypotheses -in (Figure 3 ).
Each of these models has a particular focus -but also has limitations. For example, the diathesis-stress model addresses the neurobiological basis of suicidal behaviors, but does not capture the psychology of suicide, which is also important in order to elucidate targets for both pharmacological and psychosocial interventions and treatments. This is captured, to some extent, by the BSM, which distinguishes between suicides in general and suicide that occurs specifically in BD because of dysfunction of the appraisal system, but this too does not link ideation to action or show how the suicide script is created and enacted. However, the IPTS, IMV model, and 3ST collectively manage to provide a framework for understanding the advance from ideation to action in the generation of the suicide script. Thus, the integrated model integrates and extrapolates a number of models and theories relevant to BD.
It has been shown that negative appraisal, followed by a combination of defeat, humiliation, and entrapment, is key to the emergence of suicidal ideation more generally, 113, 114 and specifically in BD. 101 Indeed, the cognitive appraisal of a situation or internal state with negative connotations is a crucial component in the generation of suicidal behaviors, suggesting that a positive appraisal system is incompatible with suicide ideation. However, the ability to appraise situations, events, and internal states both positively and negatively distinguishes BD from unipolar depression, and the interaction between positive and negative appraisals has been hypothesized to be predictive of BD rather than MDD. 115, 116 Specifically, positive appraisal seems to be associated with hypomanic symptoms, while negative appraisal seems to be associated with depressive symptoms. 117, 118 Therefore, in BD, both positive and negative appraisals are in operation, creating, on occasion, a dissonance -for example, emerging from a hypomanic phase with a strong negative bias may serve as a trigger for suicidal ideation, explaining the high incidence of suicide during bipolar depressive and mixed states as opposed to mania and hypomania.
At a neuro-circuitry and neural connectivity level, the observed positive evaluation bias in hypomania is thought to be driven by aberrant reinforcement signals and abnormalities in reward processing. 119 Differential activity in the OFC and VLPFC during reward processing and emotion regulation has been demonstrated in BD and those with suicidal ideation, 99, 120 implicating these regions in the suicide process. 99, 121 Therefore, structural and functional abnormalities in the OFC and VLPFC in BD may serve as biomarkers of suicide. For example, the structural integrity and function of the OFC in patients with BD may be linked to in aberrant appraisals in the context of suicide.
Sustained negative appraisals can lead to a sense of defeat and entrapment, sequelae that create a "prevailing maladaptive cognition" in which the individual feels overwhelmed by psychic pain and hopelessness, while increasingly regarding themselves as a burden to others. Socially, this results in a sense of isolation and disconnectedness. Ultimately, it is the need to escape from this mental state that motivates the engagement of suicidal thinking and presents the idea of suicide as a desirable and feasible option, and convinces the individual that suicide is a realistic and achievable goal.
Returning to the neural substrates of these processes, it has been posited that the basis for feelings of entrapment and defeat may be an inability of the PFC and OFC to project future positive outcomes. 121 The posterior default mode network (DMN) is also thought to be involved in future oriented cognitions, engaged in considering future prospects characterized by hopelessness and desolation. 122 Alongside these cognitions concerned with anticipation of the future, the experience of overwhelming psychic pain that drives the intent to commit suicide is subserved by PFC, ACC, posterior cingulate cortex (PCC), and parahippocampal gyrus involvement.
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Interestingly, it has been postulated that psychic pain is associated with reduced PFC activity, whereas execution of suicide (i.e., making an attempt) is associated with medial PFC (mPFC) hyperactivity in conjunction with the cingulate cortex and hippocampal activity.
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Preliminary evidence also implicates the striatum in suicidal ideation in bipolar patients, 125 with reduced bilateral putamen activation. able. 128 However, once suicidal ideation has emerged, and becomes established, there needs to be sufficient volition to translate any such "goals" into action, and thereby move from suicidal ideation to a suicidal act. Several factors need to be in place to make this happen.
Firstly, the individual needs to have the disposition to engage in such an activity, and this is largely determined by genetic factors -for example, an aggressive/impulsive disposition or high pain sensitivity threshold. 103 Secondly, the individual should have access to means of engaging in the activity. 104 Thirdly, the individual needs to have acquired the capability to commit suicide. 108, 129 In the absence of these factors, it is unlikely that the individual would engage in the suicidal act to completion, although they may make nonfatal attempts. Therefore, the severity of the act and its outcome are also dependent on the strength and intensity of the motivation and volition, and it is only when both motivation and volition are relatively high that the outcome is likely to be lethal. 
| CON CLUS IONS
| FUTURE D IREC TI ON S
The first step is to test and refine the proposed model robustly.
There are a number of ways this can be achieved. Furthermore, sophisticated neuropsychological testing may reveal subtle/implicit effects that cannot be captured with self-report or even clinicianrated measures. The routine utility of measures that assess relevant factors in suicide ideation generation, maintenance, and translation into action, from cognitive appraisal, defeat and entrapment, thwarted belongingness, perceived burdensomeness, hopelessness, psychological pain, and capability for suicide, would further allow an understanding of the proposed model. 97, 101, 103, [130] [131] [132] Through the use of neuroimaging, for example, it may be possible to assess the effects of treatments on brain function.
Suicide is immensely complex and it is unlikely that there is a single, simple pathway to fully understand this process. However, the proposed integrated "neurocognitive model of suicide in the context of BD" manages to incorporate many of the key aspects of suicide, and in doing so it provides a platform for a more in-depth understanding of suicide in BD than has been available until now.
Importantly, it also provides a framework for future investigations, and, in particular, may be helpful in identifying specific targets for suicide prevention interventions. Appreciating all the various components of the suicidal process (the neurobiological and neurocognitive substrates, and the clinical and psychosocial contexts of suicidal behaviors) is integral to the implementation of preventive strategies.
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